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A radioactive decay occurs when a radioisotope is said to transform from one to another resulting 
in the emission of some forms of radiation. Radioactive tracers emit gamma radiation that gives 
diagnostic information of the functions and anatomy of specific organs of people’s metabolism.  
For industrial usage, Radioisotopes derived from plutonium-238 are used for environmental 
detection and analysis of pollutants and for studying the movement of both groundwater and 
surface water in streams (WNA, 2016 -2020). 
Uranium (U): Nature and Source of Uranium-238 
Uranium is a natural radioactive element with an unstable nucleus, as the element is constantly in 
a state of decay, thereby seeking for more arrangement that is stable. It was uranium element that 
made it possible for the discovery of radioactivity (WNA, 2020). 
Thorium (Th): Nature and Source of Thorium-232 
Thorium (Th) is a naturally occurring slightly radioactive metal element belonging to the actinoid 
series in the periodic table. The soil has an average total of about 6 parts per million (ppm). 
Thorium is almost totally insoluble, which explains why it can be found abundantly in sands, but 
not in the seawater, in contrast to the uranium (WNA, 2020).  
Potassium (K) 
Potassium is a mobile fluid litholite element present in the ocean and earth crust (Arevalo et al., 
2016). It is an essential element that is metabolic in nature for both plants and animals. 
Product Material as used in the Atomic Energy Agency 
Any given radioactive material except for the special nuclear material yield in or made 
radioactive by and on exposure to the radiation incident to the process of producing or using.  
Collective Dose is the sum of the individual doses that can be received in any given period by a 
specified population from the exposure to a specified source of the radiation. 
Committed Dose Equivalent is the dose equivalent to the organs or tissues of the reference (T) 
that can be received from any intake of the radioactive material by any person during the 50-y 
period after the intake of the dose. 
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Committed Effective Dose Equivalent is the sum of the total of the products, for each of the body 
organ or the tissue that can be irradiated, out of the applicable weighting factor and then the 
committed dose that is equivalent to the organ or the tissue. 
Curie (Ci) is the conventional unit of the activity of the disintegration per second.  
Radiation Dose is the generic term that means the absorbed dose, the dose equivalent, the effective 
dose equivalent, the committed dose equivalent, the committed effective dose equivalent, or the 
total effective dose equivalent. 
Dose Equivalent can be referred to the product of the absorbed dose in the tissue, the quality 
factor, and all other necessary modifying factors at the location of interest.  
Effective Dose can be referred to the sum of the weighted equivalent doses to all the tissues and 
the organs of the body (ICRP 1991).  
Effective Dose Equivalent is the sum of the products for each of the body organ or the tissue that 
is irradiated, of the dose equivalent to the organ or tissue and the applicable weighting factor. 
Equivalent Dose: In any radiation protection material, the absorbed dose is averaged over any 
tissue or any organ, rather than a point, as is the case for the dose equivalent and then weighted for 
the radiation quality that is of interest.  
External Dose rate is the dose that is received from any radiating sources outside of the body in 
the material sources outside of the body in the material. 
Exposure is the very quantity that can be used to express an external ionizing radiation, or to 
indicate presence of any radionuclides or any radiation that is affecting an individual or the 
populations.  









This study investigates the radioactivity distributions and bioaccumulation of microbial in the 
coastal polluted areas of Unumherin Community in Niger Delta, South-South, Nigeria. The 
measurement of outdoor gamma dose rates and the activity concentrations of 40K, 238U, 232Th in 
the air of the study area was measured using calibrated hand-held gamma detector, (RS-125 
Gamma-Spec) and NaI (Tl) gamma spectroscopy. The in-situ measurements were combined with 
the laboratory analysis of sediments, water and fish species from the same area using NaI (Tl) 
gamma spectroscopy. For fungal and bacterial culture, 1 ml of 103 dilutions were plated on molten 
sabouraud dextrose agar (SDA) at 25 0C for 5 to 7 days and 0.1 ml of 103 dilutions of the 
homogenates were inoculated in triplicates by pour plate technique on petri plates containing 15 
ml molten nutrient and MacConkey agars at 370C for 24 to 48 hours. The results of the gamma 
dose rate indicates the hotspot at location 4 with a value of 100 nGy ℎ−1, almost twice higher that 
the recommended limits. The results revealed varying activities of the primordial radionuclides 
(40K, 238U and 232Th) with average values higher than the recommended limits for the sediments 
and water. Geologically, this may be attributed to marine incursion of regional tectonic subsidence 
during transgression. Statistically, the correlation results confirmed that the enhanced outdoor dose 
rates at the polluted coastlines was caused mainly by 238U, followed by 232Th and then 40K in 
magnitude. The results from the NaI (Tl) gamma detector revealed similar distribution observed 
in the in-situ measurements i.e. the activities of the primordial radionuclides were skewed (the 
distribution is mostly symmetric) in the range of -2 and +2. The highest activity concentrations of 
40K, 238U and 232Th from the polluted coastlines are 288.09, 96.49, 136.12 Bqkg-1 for sediments 
and 257.31, 66.93, 96.57 Bqkg-1 for water, respectively. The highest mean activity concentration 
40K and 238U was observed in Catfish with values of 151.87 and 38.00 Bqkg-1, whereas the highest 
activity for 232Th was observed in Tilo Fish with a value of 89.02 Bqkg-1. In comparison, all these 
values are higher than the recommended limits of 420.00, 32.00 and 45.00 Bqkg-1 for 40K, 238U 
and 232Th according to the United Nations Scientific Committee on the Effect of Atomic Radiation 
(UNCEAR). The estimated mean hazard indices for the sediments in the study area were higher 
than the recommended permissible limits according to International Commission on Radiological 
Protection (ICRP). Microbially, the accumulation of radioactive elements by fishes could be 
through ingestion and adsorption to surfaces, which culminate in speciation and mobility of 
radionuclides, alongside the feeding habits of fishes and other aquatic animals. The variability in 
the mean concentrations of the 40K, 238U, 232Th among the fish species could be attributed to 
species-specificity, which is a strong factor that influences bioaccumulation and biohazard 
exposure to the aquatic life. This study recommends further works on Geochemical and 
Biogeochemistry analysis to determine the toxicity changes for sediments, water and seafood 
in the same coastal environment. 
Keywords: Radioactivity, Microbial interaction, Marine water, Pollution, Niger Delta 
 
 
 
 
 
